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1.0 GENERAL DESCRIPTION 

1.1 Mechanical Configuration 

The part numbers below are assigned to different 
mechanical versions of a power supply with 
identical electrical characteristics and identical 
subassembly design. Outline drawings are appended 
to this specification. 

1.1.1 7008731-1 and 7008733-2 Mechanical Design 

These two versions differ only in the size 
of a self-contained fan. The 7008731-1 has a 
5" fan; the 7008731-2 has a 3". fan. 

Fan, transformer (DEC part #16-10601, 7008726) 
and regulator module (DEC part #5409728) 
are mounted on a single chassis which is 
to be bolted inside the device to be powered. 
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The power supply is designed for use with 
the BC05 AC Input Box which contains 
circuit breaker, RFI filter and line cord. 
The various versions of the AC input box 
determine length of line cord, AC plug 
style and choice of 13 5 V. or 230 V. AC 
input . 

An external cable must be supplied to 
interconnect the transformer, fan and 
thermostat of the power supply. This 
cable should also be designed to inter- 
connect the balance of the AC wiring of 
the device or computer to be powered, 
e.g. AC input box, fans, ON-OFF switch. 
A typical system is shown in Figure 1-2. 

1.1.2 7008714 Mechanical Design 

This version does not include a fan and 
uses an internal 'cable as well as an 
external cable to interconnect the balance 
of the AC wiring. The chassis mounts the 
transformer, regulator module and two 
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fuses to protect an externally mounted 
power failure detector. External forced 
air cooling is recmired. The BC05 is also 
used. 

3.1.3 H 740D M e chanical Design 

The H740D is a 3% inch rack or door 
mounted version. It is completely self 
contained and includes a BC05 AC Input 
Box, the 3 6-1060] power transformer, an 
AC interconnecting cable, a 3" fan (airflow 
shown on outline drawing) , the 5409728 
DC module and a DC output cable to a chassis 
mounted DC output connector with sufficient 
fan-out for general system usage. Pin-out 
is shown on the outline drawing. 

1 . 2 Electrical Configuration 

This power supply converts single phase 115 or 
230 V. nominal 47-63 Hz line voltage to three 
regulated DC output voltages. Included in the 
circuit are overload and over voltage protec- 
tion. Bus AC LO and DC LO detectors, a real 
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time clock scruare wave signal source and, in 
the 700873 4, a 28-0-28 volt centertaped AC 
output for a power failure detector. 

The supply is used in conjunction with the Model 
BC05 AC Input Box which contains line cord, 
circuit breaker and RFI filters. This device 
has several versions which determine input 
voltage. 33 5 V or 230 V, and line cord length 
and plug style. 

A b3ock diagram is shown in Figure 3 -i and the 
interconnection of the various components into 
a typical power system is shown in Figure 3-2. 
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DEC Part # BC05 

includes line .cord and H400 Power Control 

DEC Part #H400A 115 V - BC05 Hxx(line cord length xx) 

#H400B 230 V - BC05 Jxx (line cord length xx) 



AC Line Voltage 



Input 



AC INPUT BOX 
Circuit Breaker 
RFI Filter 
115/230 Jumpers 
Line Cord 



I 




Power Supply Fan) 



115/230 V 
Stepdown and 
Isolation 
Transformer 



xt-o-at vac 



Regulator 
Module 



ON-OFF 
Switch 



System 
Thermostats 



I 



From Thermostat on Heat Sink 



I 



■ Output 



+15V 1A 
1 + 5V 17A 

LTCL 
(CLOCK) 

DC LO L 
POWER OK L 
AC LO L 
28-0-28V (7008714) 

COMMON 



Figure 1-1: Block Diagram of Typical System Using H740 Power Supply. 
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2.0 ELECTRICAL SPECIFICATIONS 
2.1 Input 

NOTE: Input voltage selection, 115 V or 230 V, 
is made by specifying the appropriate AC Input 
Box, DEC Model BC05. All specifications are 
with respect to the BC05 input. 



Input Voltage (1 phase, 
2 wires & ground) 

Input Frequency 

Input Current 

Input Power 

Inrush 

Rise Time of Output Voltages 
Input Overvoltage Transient 
Storage After Line Failure 



Input Breaker 

(Part of AC Input Box) 

Thermostat Mounted on Heat 
Sink (Opens Transformer 
and Fan Power) 



Input Connection 



90-135/180-270 V 

47-63 Hz 

5/2.5 Amp RMS 

325 watts at full load 

80/40 Amp peak, 1 cycle 

30 ms max. at full load, 
low line 

180/360 V, 1 second 
360/720 V, 1 millisecond 

25 ms min., starting at 

low line, full load 

7A/fyA, single pole. 
Manually Reset, Thermal 



277 V 7.2 A contacts 
Opens 98-1 05°C 
Automatically Resets 
56-69°C 



Line Cord on AC Input Box 
Length & Plug Type Specif ie I 
with Box 
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Turn-On/Turn-Off by 



Application or removal 
of power. 



Hipot (Input to chassis & output) 2.1K V DC, 60 seconds 
2.2 Output 

Output parameters are specified at the pins of 

the 9-pin Mate "N Lock connector (Figure 2-1) 

which plugs into the output connector on the 54097 28 

module. IR drops in the distribution wiring should 

be minimized to achieve the desired regulation 

at the load. Recommended distribution loss is 

3% maximum. 

Regulation specified is with respect to the common 
ground terminal on the output connector. 



Pin 


1 


AC LO L 








Pin 


2 


Common 


® 






Pin 


3 


+5 V output 








Pin 
Pin 


4 

5 


LTCL (Clock Signal) 
+15 V output 


© 
"-"l 




® 


Pin 


6 


DC LO L 









Pin 7 Jump to Pin 1 if output 
on Pin 8 is used. 

Pin 8 POWER OK L 
Pin 9 -15 V output 



OUTPUT CONNECTOR 
5409728 Regulator Module' 
Showing pin numbers and voltages 
(H740D pin-out shown on outline 
FIGURE 2-1 drawing) 
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2.2.1 +15 V 



Load Range Static 0-3 Amp 

Dynamic 0-3 Amp 

Max. Bypass Capacitance 500 mfd 
in load for 30 ms turnon 



Overvoltage Protection 
Current Limit © 25°C 
Backup Fuse 

Adjustment 

Regulation (All causes 
including line, load 
ripple, noise, drift, 
ambient temperature) 



None 

1.3 to 3 .7 A (-6.2 ma/°C) 

3 5 Amp (also used 
for +5 V) 

+ 5% min. 
+ 5% 



2.2.2 +5 V 



Load Range Static (50°C) 0-20 Amp (All except 

Rev. Bl) 

Static (60°C) 0-17 Amp 
Static 0-15 Amp with -15 V above 

5 Amps. 

Dynamic #1 +5 Amp within above 

range. 

Dynamic #2 NL«-*FL 

Max. Bypass Capacitance 2000 mfd 
in load for 30 ms turnon 

Overvoltage Crowbar 5.7 - 6.8 V 

(Blows fuse) 

Current Limit ® 25°C 24-29.4 A (-0.1 A/°C) all 

other 

19.2-24 a Rev. Bl 

Backup fuse (Series 15 Amp 

with Raw DC) 

Adjustment Range + 5% min. 
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Regulation 



Line +.0.5% 
Static Load 3% 

Dynamic Load #1 + 2% 

Dynamic Load #2 +10% 
Ripple and Noise 4% p-p 

1000 Hour Drift + 0.25% 



Temperature (0-60°C) + 1% 



2.2.3 -15 V 



Load Range 



Static 0-5 Amp 5409728 Rev. C 

Static 0-8 Amp* 5409728 Rev. D 

Static 0-7 Amp 5409728 YA 

Dynamic #3 0.5«*5 Amp (O.SA/psec.) 

Dynamic #2 NL**FL (0.5 A/usec.) 



*Use MMC 4290 transformer 

Max. Bypass Capacitance 3000 mfd 
in load for 30 ms turnon 



Overvoltage Crowbar 
(Blows fuse) 

Current Limit @ 25°C 



Backup Fuse (Series 
with Raw DC) 

Adjustment Range 

Regulation 

Line and Static Load 
Dynamic Load #1 
Dynamic Load #2 
Ripple and Noise 
1000 Hour Drift 
Temperature (0-60°C) 



37.5 - 20.5 V 
(22 V abs. max. output) 

6-8 Amp (-.020 A/OC) Rev 
Bl and C 

7.5-10 Amp YA 

3 0-13.3 Amp All other. 

5 Amp Rev. Bl and Rev. C 
10 Amp All other 

+ 5% min. 



+ 1% 
+ 2.5% 
+ 3% 
" 3% p-p 
+ 0.25% 
+ 1% 



2.2.4 Real Time Clock Signal LTC L 





Rated Load 




Two 


TTL Loads 
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Frequency 
Wave Shape 

Pulse Height 
Baseline 

Short Circuit Current 



AC Line 

Approximately Square 
Wave 

3.5 to 5.0 V positive 
to 3.0 V negative 
15 ma peak max. 



2.2.5 Transformer Secondary Voltage (For Power 

Fail Option 7008734 .) 

Output at 3 3 5/230 V 27.4-0-27.4 V RMS + 5% 
input, 0-200 ma 
load, full load on 
power supply 

2.2.6 DC LP L and AC LP L 



This circuit monitors two points in the charge 
and discharge of a capacitor which is fed 
from the 28-0-28 V AC input via a full wave 
rectifier. The capacitor charges slower 
than the rate of rise of the three output 
voltages on power turn on, but discharges 
faster than the output voltages on power 
removal. Two sequential output signals are 
delivered to the bus which are low for 
long enough for the output voltages to be 
within ratings on turn on and also are 
low soon enough to warn the bus on power 
removal. When the input voltage is high 
enough both signals are high. Hysteresis 
is provided to eliminate uncertain operation. 
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2.2.6.1 Static Performance at Full Load 



High State 



ll il 



M ii 



ll il 



DC LO L 

Goes to high 

AC LO L 

Goes to high 

AC LO L 

Drops to low 

DC LO L 

Drops to low 



74-80 V AC 



8-]l V higher 



80-86 V AC 



7-10 V lower 



Hysteresis (contained 3-4 V AC 
in above specs) 

Output voltages still 70 V AC 
good 



2.2.6.2 Dynamic Performance 



a) Worst case on power up is 
high line, FL. 



Power on 




max. 



Slowest output comes up 



DC LO L 



2 ms 
min. 



AC LO L 



V m: 



ms nominal 
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b) Worst case on power down is 
low line, FL 

Power Down 




Fastest output 
goes down 
AC LO L 



DC LO L 



l ms min. 



2.2.6.3 Output Characteristics (Each Output) 



Open Collector 



Pull-up voltage 
on Unibus 

Rise and Fall 
Times 



50 ma sinking 

capability 

+0.4 V max. offset 

5 V nominal 



1 usee, max. 



Outputs shall remain in zero state 
subseouent to power failure until 
power is restored despite the fact 
that Unibus pull-up voltages may 
rema in . 
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2.2.6.4 POWER JQK 



Power Supply 
Pin 8 



o- 



Pin 2 



Q- 



Common 



If output connector J2 pins 1 to 7 
are jumpered an alternate Ac LO L 
signal is available on pin 8. The 
specifications of paragraphs 
2.2.6.] and 2.2.6.2 apply. The 
output characteristics are as 
follows: 



Load Impedance 
Output Impedance 



See Figure 1-3 
105 Si uiin. 



Open Circuit Voltage +3.S to +5.5 V 

True 

-1 to +0.5 V False 

Rise and Fall Times 1 usee. max. 

Load may be Active to +5.25 V max. 

Short Circuit Current 165 ma max. 
(to ground) 

5-30 ma from +5 V 



I 



-q measurement point 
with respect to 
common 



"~| 500 -n. +10% 
^ O -15 V +5% 

FIGURE 2-3 (a) Low State Load Impedance 
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Power Supply 
Pin 8 O — 



Pin 2 



O- 



0-2.1 ma> 

to common 



-c 



500JX +10% 



-15 V +5% 



FIGURE 2-3 (b) High State Load Impedance 



3.0 MECHANICAL AND ENVIRONMENTAL SPECIFICATIONS 



3.1 Si*e 

3.2 Weight 

3.3 Cooling Means 



See outline drawing in Appendix. 
See outline drawing in Appendix. 

7008731-1 - Integral 5" fan. 



7008731 -2 & H740D - Integral 3" fan. 

(cover required over heat 
sink to plenim air.) 

7008714 - Forced air from external 
faw 



3.4 Minimum Cooling 
Requirements at 
worst ca$e line, 
load, temperature 

3.5 Rated heat sink temperature 



575 LFM through heat sink 
250 LFM over caps, chokes and 
transformer. 



9S°C max. 



3.6 Mounting 

3.7 connections 



See outline drawing in Appendix. 
See outline drawing in Appendix. 



3.8 Shock, NOn operating 40G (duration 30 msec.) k Sine 

each of 9ix orientations. 



3.9 Vibration, 

Non operet i ng 



1.896 RMS average, 8G peak; varying 
from 10 to 50 Hz, 8db/octave 
rolloff 50-200 HZ; each of six 
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3 . 1 Amb ien t Temperature 

3.11 Relative Humidity 

3.12 Altitude 



directions. 

to +60°C operating. 
-40 to +71°C storage. 

95% max. (without condensation) 

10K feet 



4.0 APPLICABLE SPECIFICATIONS 



4.1 Underwriter's Laboratories 



The provisions of UL 478 shall be met by the 
complete power system. 

Particular attention should be paid to the following 
items : 

a) Creepage Distances. 

b) Hipot tests. 

c) Capacitor Discharge Tests. 

d) Flame retardant materials. 

e) Shock hazard requirements. 

f) Use of only UL approved components. 

g) Transformer requirements, e.g. shorted diode tests. 

4.2 DEC Specifications 

H740 Qualification Test DEC drawing #H740-0-3. 
Production Bench Test DEC drawing #H740-0-4. 
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5.0 QUALITY ASSURANCE PROVISIONS 

5.1 Component Selection 

Components shall be good grade industrial types. 
Computer grade, Type 36D or better, electrolytics 
shall be used. Wound' components shall be rated 
for class B operation. 

5.2 Component Per a tings 

Max. temperature rise of wound components shall 

be 55°C above 60°C ambient, with cooling air of Para. 3.4, 

Max. junction temperature of transistors, rectifiers 
and diodes shall be 150°C at 60°C ambient. 

5.3 Reliability 

The power supply shall have a calculated mean time 
between failure of greater than 30000 hours using 
an accepted rating method such as described in 
MIL STD 756 and MIL HBK 217. 

6.0 MARKING, LABELS 

6 . 1 Warning Label 
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A warning label should be provided on the outside 
of the major assembly in which the power supply 
is mounted which restricts servicing to qualified 
service personnel. 

6.2 Power Control Labelling 

H400A H400B 

95-135 Volts 190-270 Volts 

or 

5 Amperes 2.5 Amperes 

47-63 Hz 47-63 Hz 

H400A Breaker Button stamped 7 A by Manufacturer. 
H400B Breaker Button stamped 5A by Manufacturer. 

6.3 Labelling on Device Being Powered 

a) NFPA Type 2 Standard Decal, 

b) U.L. Label. 

c) Model Number. 

d) Serial Number. 



6.4 Subassembly Marking 

Shall be sufficient to identify the subassembly. 
Minimum marking shall be the DEC part #. 
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7.0 REVISIONS 

7.1 This is Revision A, prior to ECO control. 

7.2 This is Revision B, prior to ECO control. 
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